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.-. v ! =gr. .'. (v s /g)sm2ff=r8in2ff. 

The radii of the three concentric circles are iry'3, Jrj/2, Jr, respectively. 

.•. rsiu2fl=}rn, suppose. Solving, we get sin0=ij/[2±i/(4— n 2 )]. 

When »= 1 /3, sin0=Jj/(2±l). .-. B=\n or \n. 

When n=|/2, sin6'=J 1 /(2± 1 /2). .-. 0=37r/8 or J*. 

When n=l, sin0=J 1 /(2±i/3). .'. 0=5tt/12 or ^n. 

Chance that all fall into outer ring=p. 
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the chance that all will fall in the two outer rings. 

.•. P='pj— p=J(|/2— l)=the chance that all will fall in the second ring 
from without. 

r I ~"iin26d0 



r I sin 



p g = =$y/3, the chance that all will fall in three outer rings. 

r f sin2#d# 

.•. P,=p 2 — p 1 =J( 1 /3— ],/2)^chance that all fall in third ring from 
without. 

,\ P g =l— p 2 =i(2 — ]/3)=chance that all fall in small circle around the 
center. 

.•. Number to fall in each space is proportional to these chances, or as 
l:(,/2-n:( 1 /3-,/2):(2- l /3). 

.•. Number in outer ring=i??i— 500. 

Number in second ring=m( l /2-l)/2=500( 1 /2-l)=207.1065. 

Number in third ring=m( 1 /3- l /2)/2=500( 1 /3- v /2)=158.9185. 

Number in inside circle=ro(2-y'3)/2=500(2- 1 /3)=133.9750. 

93. Proposed by LON C. WALKER, Assistant in Mathematics, Leland Stanford, Jr. University, Palo Alto, 
Cal. 

In Problem 75, required the average area of the circle inscribed in the triangle. 

Solution by G. B. M. ZEBB. A. M., Ph.D.', Professor of Chemistry and Physics, The Temple College, Phila- 
delphia, Pa. 

Let r=radius of inscribed circle. 

Then ipr=area=%r[x-\-y + y' (x s + y 9 )]=hxy. 

But *= g!=3gg . ... iP r= p<p-»yy* . 
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The limits of y are and 



2 + i/2 

J (p-2/) 2 * jr, 
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= ^[27-V2-9(2+,/2)log2]. 



In this solution, as in solution of problem 75, 1 used the limits of y, and 
J>/(2+j/2). These limits give all possible variations of size of area. Any other 
areas are mere repetitions of those included in the above and such a repetition or 
doubling of areas I believe to be inadmissible. 

94. Proposed by G. B. M. ZEBR, A. M., Ph. D., Professor of Chemistry and Physics, The Temple College, 
Philadelphia, Pa. 

Three points are taken at random on the surface of the sphere. Find the chance 
that the triangle thus formed is acute angled. 

Solution by the PROPOSER. 

Let AD be the diameter of the section of the sphere made by the plane 
through the three random points A, B, C ; M its center ; 
the center of the sphere; OP a line such that AB is parallel 
to the plane MOP ; p=the chance. 

Let AO=r, IAOM=0, lGAC=<p, AGAB=4; 
/.MOP=\, the angle MOP makes with some fixed plane 
through OP~p. 

An element of the sphere at A ia 47rr s sin0d0 ; at B, 
4r 8 sin0sin(9>— 4')a'm</'8'm\d4'dp ; at C, 4r 8 sin08in<pd<pdA.. 

The limits of are and hn ; of <p, \n and n ; of </', n—<p and \n ; of \, 
and n • of p, and 2a. 

The three points can be taken 64w 3 r 6 ways on the surface of the sphere. 
Hence 

P=64^-J J jJ „-, J J ^HmOdOArMnOsm^d^dX 
X4r 2 ainffsixx(_<p—</')s'm<J'siu^d<J'dp 

2 r^ n r* r^" c 

= — I I I I s'm a &8\n(p8m(/'sin(<p—(!')sm}.dffdq>d<i>dA 

n J J \v J ir-* J 
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